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(57) ABSTRACT 

A toner Which combines excellent cleaning ability, image 
quality and durability, as Well as a developer and an image 
forming method using the toner are provided. A toner 
comprising a toner base particle Which comprises at least a 
binding resin and a colorant, and an external additive, 
Wherein an external additive is a non-spherical amorphous 
silica particle and a major axis of the silica particle is 40 nm 
to 180 nm. An aspect Wherein the non-spherical amorphous 
silica particle has a true speci?c gravity of 1.8 to 2.3 and the 
silica particle is hydrophobiliZed and a hydrophobiliZation 
degree is 40 or more, and an aspect Wherein the non 
spherical amorphous silica particle is produced by a dry 
system and a mass reduction rate is 5% by mass or less When 
the silica particle is heated from 30° C. up to 2500 C. are 
preferable. 
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TONER AS WELL AS DEVELOPER AND IMAGE 
FORMING METHOD USING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 
[0002] The present invention relates to a toner for devel 
oping an electrostatic charge image in electrographic meth 
ods, electrostatic recording methods and electrostatic print 
ings, as Well as a developer and an image forming method 
using the toner. 

[0003] 2. Description of the Related Art 

1. Field of the Invention 

[0004] Conventionally, a ?ne particle external additive 
With a siZe of several nm to several ten nm has been used for 
a toner for developing a latent electrostatic image, and in 
recent years, large diameter particles typi?ed by large par 
ticle diameter silica have been used as additives. A function 
expected for such large particle diameter silica is to prevent 
the additive from being embedded in toner base particles to 
Which the large particle diameter silica have adhered, against 
a load and stress from an outside. Its functionality has been 
often set forth mainly in terms of particle diameter. 

[0005] Thus, the present inventors produced a toner using 
spherical large diameter particles placed in the market, and 
gave the load from the outside thereto in a test apparatus 
Which mimicked an actual machine. Then, a phenomenon 
that the spherical large diameter particles tumbled and 
migrated on the surface of the toner base particles against the 
load and the stress from the outside Was observed from 
morphological characteristics of the spherical large diameter 
particles. When an amount of the added spherical large 
diameter particles Was small, its tendency became particu 
larly remarkable. Thus, it Was found that a purpose to 
prevent the additive from being embedded Was not alWays 
accomplished. 
[0006] LikeWise, from a test using the toner base particles 
having ?ne asperities on the toner surface obtained by 
polymeriZation for enhancing a cleaning property, it Was 
found that the large diameter particles migrated to concave 
portions in the asperities due to the load from the outside and 
did not exert the expected function. 

[0007] Thus, in order to prevent such a tumbling phenom 
enon of the external additive on the surface of the toner base 
particles, a method of giving an e?fect on a rolling phenom 
enon by increasing the amount of the external additive to be 
added to increase a particle number receiving the load from 
the outside is proposed. According to this method, a certain 
e?fect on the outside load is obtained, but the rolling phe 
nomenon of the particles on the surface of the toner base 
particles is not inhibited and the large particle diameter silica 
is dissociated from the toner surface to be sometimes free by 
the stress and friction in a developing device. Such a free 
external additive migrates together With the toner onto a 
photoconductor When the toner is developed on the photo 
conductor surface, remains on the photoconductor surface 
after the transfer, and sometimes adheres to the photocon 
ductor surface Without being cleaned. When the free external 
additive is accumulated on the photoconductor surface in 
this Way, image quality on copies is sometimes defected 
(?lming) or the photoconductor surface is sometimes injured 
to cause shortened lifetime of the photoconductor. The free 
external additive is spilled from the developing device upon 
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development to stain inside a copy machine. Furthermore, 
the free external additive adheres onto a carrier surface 
during the development to inhibit giving and receiving the 
charge betWeen the carrier and the toner, Which is one factor 
Which reduces the charge property of the toner. 

[0008] In order to solve these problems, the method of 
?xing the large particle diameter silica to the surface of the 
toner base particles by giving a strong shear upon adding and 
mixing is proposed (see Japanese patent Application laid 
Open (JP-A) No. 2001-066820). HoWever, When the toner 
base particles having ?ne asperities on the toner surface 
obtained by polymerization are used, this propose is not 
necessarily effective, the large particle diameter silica 
migrates to concave portions in the asperities due to the 
strong shear and remains in non-functional sites on the 
surface of the toner base particles. 

[0009] Therefore, it is an actual circumstance that it is 
desired to rapidly provide a toner Which prevents the rolling 
phenomenon of the external additive on the surface of the 
toner base particles, can prevent the external additive from 
being embedded due to external stress and combines excel 
lent cleaning ability, image quality and durability even in a 
small amount to be added, as Well as a developer and an 
image forming method using the toner 

BRIEF SUMMARY OF THE INVENTION 

[0010] The present invention aims at solving conventional 
various problems and accomplishing the folloWing object. 
That is, it is an object of the present invention to provide a 
toner Which prevents a rolling phenomenon of an external 
additive on the surface of toner base particles, can prevent 
the external additive from being embedded due to external 
stress and combines excellent cleaning ability, image quality 
and durability even in a small amount to be added by using 
non-spherical amorphous large particle diameter silica par 
ticles as an external additive, as Well as a developer and an 
image forming method using the toner. 

[0011] Procedures for solving the above problems are as 
folloWs. 

[0012] [l] A toner comprising a toner base particle Which 
comprises at least a binding resin and a colorant, and an 
external additive, 

Wherein an external additive is a non-spherical amorphous 
silica particle and a major axis of the silica particle is 40 nm 
to 180 nm. 

[0013] [2] The toner according to claim 1, Wherein said 
external additive is a non-spherical amorphous silica particle 
obtained by sintering multiple particles. 

[0014] [3] The toner according to [1] above, Wherein the 
major axis of the non-spherical amorphous silica particle is 
60 nm to 140 nm. 

[0015] [4] The toner according to [1] above, Wherein the 
non-spherical amorphous silica particle has a true speci?c 
gravity of 1.8 to 2.3 and the silica particle is hydrophobiliZed 
Wherein a hydrophobiliZation degree is 40 or more. 

[0016] [5] The toner according to [1] above, Wherein the 
non-spherical amorphous silica particle is produced by a dry 
system and a mass reduction rate When the silica particle is 
heated from 300 C. up to 250° C. is 5% by mass or less. 
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[0017] [6] The toner according to claim 1, containing at 
least one external additive having BET speci?c surface area 
of 20 m2/g to 300 m2/g besides said non-spherical amor 
phous silica particle. 

[0018] [7] The toner according to claim 1, Wherein the 
external additive besides said non-spherical amorphous 
silica particle is at least one selected from silica, titanium 
compounds, alumina, cerium oxide, calcium carbonate, 
magnesium carbonate, calcium phosphate, ?uorine-contain 
ing resin ?ne particles, silica-containing resin ?ne particles, 
and nitrogen-containing resin ?ne particles. 

[0019] [8] The toner according to [7] above, Wherein the 
titanium compound is a titanium compound obtained by 
reacting at least a part of TiO(OH)2 produced by a Wet 
system With either a silane compound or a silicone oil. 

[0020] [9] The toner according to [7] above, Wherein a 
speci?c gravity of the titanium compound is 2.8 to 3.6. 

[0021] [10] The toner according to [1] above obtained by 
emulsifying or dispersing a solution or a dispersion of toner 
materials in a Water-based medium to prepare an emulsi? 
cation or a dispersion, and subsequently granulating the 
toner. 

[0022] [11] The toner according to [10] above, Wherein the 
toner materials contains a compound containing an active 
hydrogen group and a polymer capable of reacting With the 
compound containing the active hydrogen group, and 
Wherein granulation is performed by reacting the compound 
containing the active hydrogen group With the polymer 
capable of reacting With the compound containing the active 
hydrogen group to generate an adhesive substrate and 
obtaining particles comprising at least the adhesive sub 
strate. 

[0023] [12] The toner according to [10] above, Wherein a 
solution or a dispersion of toner materials is prepared by 
dissolving or dispersing the toner materials in an organic 
solvent. 

[0024] [13] The toner according to [1] above, Wherein the 
toner is obtained by melting and kneading, and pulveriZing 
the toner material containing at least the binding resin and 
the colorant. 

[0025] [14] A tWo-component developer composed of a 
toner and a carrier, Wherein the toner comprises a toner base 
particle Which comprises at least a binding resin and a 
colorant, and an external additive, 

Wherein an external additive is a non-spherical amorphous 
silica particle and a major axis of the silica particle is 40 nm 
to 180 nm. 

[0026] [15] An image forming method comprising a latent 
electrostatic image forming step of forming a latent electro 
static image on a latent electrostatic image bearing member, 
a developing step of developing said latent electrostatic 
image using a toner to form a visible image, a transferring 
step of transferring said visible image on a recording 
medium and a ?xing step of ?xing a transfer image trans 
ferred onto the recording medium, Wherein the toner com 
prises a toner base particle Which comprises at least a 
binding resin and a colorant, and an external additive, 
Wherein an external additive is a non-spherical amorphous 
silica particle and a major axis of the silica particle is 40 nm 
to 180 nm. 
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[0027] The toner of the present invention contains the 
toner base particles comprising the toner materials contain 
ing at least the binding resin, the colorant and a releasing 
agent, and a non-spherical amorphous silica particle as an 
external additive and a major axis of the silica particle is 40 
nm to 80 nm. Thus, the rolling phenomenon of the external 
additive on the surface of the toner base particles is pre 
vented, embedding of the external additive due to the 
external stress can be prevented, and the excellent cleaning 
ability, image quality and durability are combined even in a 
small amount to be added. 

[0028] The developer of the present invention comprises 
the toner of the present invention. Thus, When an image is 
formed by the electrographic method using the developer, 
the excellent cleaning ability, image quality and durability 
are combined to form the image With high quality. 

[0029] Avessel With toner of the present invention is ?lled 
With the toner of the present invention. Thus, When an image 
is formed by the electrographic method using the developer 
of the present invention ?lled in the vessel With toner, the 
excellent cleaning ability, image quality and durability are 
combined to form the image With high quality. 

[0030] A process cartridge of the present invention has at 
least the latent electrostatic image bearing member and a 
developing unit Which develops the latent electrostatic 
image formed on the latent electrostatic image bearing 
member using the toner of the present invention to form the 
visible image. The process cartridge is detachable to an 
image forming apparatus, is excellent in availability and 
uses the toner of the present invention. Thus, the excellent 
cleaning ability, image quality and durability are combined 
to form the image With high quality. 

[0031] An image forming apparatus of the present inven 
tion has at least the latent electrostatic image bearing mem 
ber, a latent electrostatic image forming unit, the developing 
unit, a transferring unit and a ?xing unit. In the image 
forming apparatus, the latent electrostatic image forming 
unit forms the latent electrostatic image on the latent elec 
trostatic image bearing member. The developing unit devel 
ops the latent electrostatic image using the toner of the 
present invention to form the visible image. The transferring 
unit transfers the visible image onto the recording medium. 
The ?xing unit ?xes the transfer image transferred onto the 
recording medium. As a result, the excellent cleaning ability, 
image quality and durability are combined to form the image 
With high quality. 

[0032] The image forming method of the present invention 
comprises at least a latent electrostatic image forming step, 
a developing step, a transferring step and a ?xing step. In the 
image forming apparatus, in the latent electrostatic image 
forming step, the latent electrostatic image is formed on the 
latent electrostatic image bearing member. In the developing 
step, the latent electrostatic image is developed using the 
toner of the present invention to form the visible image. In 
the transferring step, the visible image is transferred onto the 
recording medium. In the ?xing step, the transfer image 
transferred onto the recording medium is ?xed. As a result, 
the excellent cleaning ability, image quality and durability 
are combined to form the image With high quality. 

[0033] According to the present invention, conventional 
various problems can be solved, and by using the non 
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spherical amorphous large particle diameter silica particle as 
the external additive, it is possible to provide the toner Which 
prevents the rolling phenomenon of the external additive on 
the surface of the toner base particles, can prevent the 
external additive from being embedded due to the external 
stress and combines the excellent cleaning ability, image 
quality and durability even in a small amount to be added, 
as Well as the developer and the image forming method 
using the toner. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0034] FIG. 1 is a schematic diagram shoWing one 
example of a process cartridge of the present invention; 

[0035] FIG. 2 is a schematic illustrative vieW shoWing one 
example of carrying out the image forming method of the 
present invention by the image forming apparatus of the 
present invention; 

[0036] FIG. 3 is a schematic illustrative vieW shoWing 
another example of carrying out the image forming method 
of the present invention by the image forming apparatus of 
the present invention; 

[0037] FIG. 4 is a schematic illustrative vieW shoWing one 
example of carrying out the image forming method of the 
present invention by the image forming apparatus (tandem 
type color image forming apparatus) of the present inven 
tion; 
[0038] FIG. 5 is a partially magni?ed schematic vieW of 
the image forming apparatus shoWn in FIG. 4; and 

[0039] FIG. 6 is a schematic illustrative vieW shoWing one 
example of preparing dry system non-spherical silica. 

DETAILED DESCRIPTION OF THE 
INVENTION 

(Toner) 
[0040] The toner of the present invention has toner base 
particles comprising toner materials containing at least a 
binding resin, a colorant and a releasing agent, and at least 
tWo external additives, one of the external additives is a 
non-spherical amorphous silica particle, and the toner con 
tains other component if necessary. 

<External Additive> 

[0041] A major axis of the non-spherical amorphous silica 
particles is preferably 40 nm to 180 nm and more preferably 
60 nm to 140 nm. When the major axis is less than 40 nm, 
due to the stress given in a developing device, an additive 
itself is embedded in the surface of the toner base particles, 
and can not sometimes exert an expected function. When it 
exceeds 180 nm, it becomes di?icult to strongly adhere onto 
the surface of the toner base particles, and the silica particles 
are sometimes peeled from the surface of the toner base 
particles due to the stress given in the developing device. 

[0042] Here, the major axis of the non-spherical amor 
phous silica particle can be measured by observing an 
optional single particle using an observation procedure such 
as SEM and TEM and processing its image. 

[0043] Sintering in the present invention refers to a state in 
Which the particles formed of the same components are 
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mutually adhered to integrate With losing their interface, and 
means the state in Which the interface of the mutually 
adhered particles has disappeared and the particles have 
been homogenized. 

[0044] The non-spherical amorphous silica particle 
obtained by sintering the multiple particles can be obtained 
by a method (so-called ?ame hydrolysis method) for pro 
ducing a non-crystalline silica ?ne particle by introducing a 
gaseous silicon compound in ?ame to hydrolyZe, by making 
a ?ame temperature a temperature equal to or higher than a 
melting point of silica and retaining a produced silica 
particle under high temperature equal to or higher than the 
melting point of silica for 0.30 seconds or more. Hereinafter, 
a time period for Which the produced silica particle is 
retained under high temperature equal to or higher than the 
melting point of silica is referred to as a “retention time” 
simply. When the retention time is less than 0.3 seconds, the 
silica particles having a sharp particle siZe distribution are 
obtained, but no sintering occurs. By making the retention 
time 0.30 seconds or more, the sintering of the silica 
particles occurs during the retention time, and the non 
spherical amorphous silica particles are obtained by attach 
ing the multiple particles. 

[0045] By making the retention time 30 second or more, 
the sintering occurs by starting from mutual fusion-bond of 
the produced silica particles during the retention time. Since 
the temperature in a retention environment is equal to or 
higher than the melting point of the silica particles, the 
non-spherical amorphous particle Where the multiple par 
ticles have been attached by the sintering, Which is different 
from a simple aggregate can be obtained. 

[0046] The method of producing the external additive of 
the present invention is based on ?ame hydrolysis, and the 
silica particles are produced by introducing a raW material 
gas of a silicon compound into a ?ame to hydrolyZe. As the 
raW material silicon compound, those such as silicon tetra 
chloride, trichlorosilane, cyclosilane and methyltrichlorosi 
lane Which are introduced in a gas state into oxygen hydro 
gen ?ame and afford a hydrolysis reaction under high 
temperature are used. These gaseous silicon compounds 
such as silicon tetrachloride are easily puri?ed by distillation 
off and impurities in the raW material can be easily removed. 
Thus, the silica particles With high purity can be produced. 

[0047] The ?ame is formed using the ?ammable gas and 
the gas susceptible to burn, and the ?ame temperature is 
elevated up to the temperature equal to or more than the 
melting point (17300 C.) of silica. As the ?ammable gas, it 
is possible to use hydrogen, hydrogen containing gases and 
hydrogen generating gases. As the gas susceptible to burn, it 
is possible to use oxygen and oxygen containing gases. 
When the ?ame temperature is loWer than the melting point 
of silica, it is di?icult to the silica particles having objective 
particle diameters. 

[0048] These raW material gas (silicon compound gas), 
?ammable gas and the gas susceptible to burn form the ?ame 
by a combustion burner. In the ?ame hydrolysis of the 
present invention, in order to assure the time period for 
Which the produced silica particles retain under the high 
temperature equal to or higher than the melting point of 
silica, it is better to cover calorie lost due to radiation by 
combusting the ?ammable gas at an external periphery of 
the combustion burner. It is also preferable that a reaction 
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vessel has a structure capable of withstanding the high 
temperature of 1000° C. or higher in order to keep the ?ame 
temperature equal to or higher than the melting point of 
silica, an exhaust fan is provided to an exhaust side to suck, 
and the pressure in the vessel is kept to a negative pressure 
of —200 mmAg to —10 mmAg from an atmospheric pressure 
standard. 

[0049] A true speci?c gravity of the non-spherical amor 
phous silica particles is preferably 1.8 to 2.3. When the true 
speci?c gravity is less than 1.8, air space is present inside to 
Weaken particle strength, or impurities are sometimes con 
tained at a certain amount or more in the non-spherical 
amorphous silica particles. When it exceeds 2.3, the impu 
rities are sometimes contained in the non-spherical amor 
phous silica particles. 

[0050] Here, the true speci?c gravity can be measured by, 
for example, a dry mode automatic densimeter (AccuPyc 
1330 supplied from ShimadZu Corporation). 

[0051] It is preferable that the non-spherical amorphous 
silica particle is hydrophobiliZed and a hydrophobiliZation 
degree is 40 or more. 

[0052] The hydrophobiliZation is not particularly limited, 
can be appropriately selected depending on the purpose, and 
includes, for example, the methods of treating With a silane 
coupling agent such as methyl trimethoxysilane, methyl 
triethoxysilane and octyl trimethoxysilane, or a silicone oil. 

[0053] The silicone oil includes, for example, dimethyl 
silicone oil, methylphenyl silicone oil, chlorophenyl silicone 
oil, methylhydrogen silicone oil, alkyl modi?ed silicone oil, 
?uorine modi?ed silicone oil, polyether modi?ed silicone 
oil, alcohol modi?ed silicone oil, amino modi?ed silicone 
oil, epoxy modi?ed silicone oil, epoxy polyether modi?ed 
silicone oil, phenol modi?ed silicone oil, carboxy modi?ed 
silicone oil, mercapto modi?ed silicone oil, (meth) modi?ed 
silicone oil and ot-methylstyrene modi?ed silicone oil. 

[0054] The hydrophobiliZation degree of the hydrophobi 
liZed non-spherical amorphous silica particle is preferably 
40 or more and more preferably 55 to 85. When the 
hydrophobiliZation degree is less than 40, ?uidity of the 
toner under a high humidity environment is sometimes 
reduced, and the charge amount is sometimes reduced or 
decreased. 

[0055] Here, the hydrophobiliZation degree can be mea 
sured by, for example, a poWder Wettability tester (WET 
100P supplied from Rhesca Co., Ltd.) 

[0056] It is preferable in terms of Water content property 
of the formed silica particle that the non-spherical amor 
phous silica particle is produced by the dry system. 

[0057] The mass reduction rate When the non-spherical 
amorphous silica particle is heated from 30° C. up to 250° 
C. is preferably 5% by mass or less, more preferably 0.05% 
by mass to 4.5% by mass and still more preferably 0.1% by 
mass to 4.0% by mass. When the mass reduction rate 
exceeds 5% by mass, the non-spherical amorphous silica 
particle liberated from the surface of the toner base particle 
due to the stress in the developing device adheres onto the 
surface of the carrier to cause the inhibition of charge 
imparting property of the carrier. 

[0058] Here, the mass reduction rate can be obtained by, 
for example, using a DTA-Tg measurement apparatus 
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(DTG-60 supplied from ShimadZu Corporation), heating 
from 30° C. up to 250° C. and measuring a percentage of the 
mass reduction of the non-spherical amorphous silica par 
ticles at that time. 

[0059] An amount of the non-spherical amorphous silica 
particle to be added into the toner base particles is preferably 
0.1 parts by mass to 5.0 parts by mass and more preferably 
0.25 parts by mass to 3.0 parts by mass relative to 100 parts 
by mass of the total external additive. 

[0060] The external additive in addition to the non-spheri 
cal amorphous silica particle used in the present invention is 
not particularly limited, can be appropriately selected 
depending on the purpose, and includes for example, silica 
(medium, small particle diameters), titanium compounds, 
alumina, cerium oxide, calcium carbonate, magnesium car 
bonate, calcium phosphate, ?uorine-containing resin ?ne 
particles, silica-containing resin ?ne particles, and nitrogen 
containing resin ?ne particles. These may be used alone or 
in combination of tWo or more. 

[0061] The external additive preferably contains a tita 
nium compound, and it is more preferably to obtain the 
titanium compound by reacting a part or all of TiO(OH)2 
produced by the Wet system With the silane compound or the 
silicone oil. 

[0062] As the silane compound, a silane coupling agent is 
suitably used. The silane coupling agent includes, for 
example, CH3Si(Cl)3, CH3Si(OCH3)3, CH3Si(OC2H5)3, 

SKOCHQZ, 

Si(OCH3), 
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[0063] The silicone oil includes, for example, dimethyl 
silicone oil, methylphenyl silicone oil, chlorophenyl silicone 
oil, methylhydrogen silicone oil, alkyl modi?ed silicone oil, 
?uorine modi?ed silicone oil, polyether modi?ed silicone 
oil, alcohol modi?ed silicone oil, amino modi?ed silicone 
oil, epoxy modi?ed silicone oil, epoxy polyether modi?ed 
silicone oil, phenol modi?ed silicone oil, carboxy modi?ed 
silicone oil, mercapto modi?ed silicone oil, (meth)acryl 
modi?ed silicone oil and ot-methylstyrene modi?ed silicone 
oil. 

[0064] The above reaction includes the method of immers 
ing TiO(OH)2 in the solution of these materials and drying. 
The treatment With the coupling agent includes, for example, 
the method of immersing TiO(OH)2 ?ne particles in the 
solution containing the coupling agent and drying or the 
method of spraying the solution containing the coupling 
agent to TiO(OH)2 ?ne particles and drying. The amount of 
the coupling agent to be adhered is preferably 0.1% by mass 
to 25% by mass relative to the TiO(OH)2 ?ne particles. The 
speci?c gravity of the titanium compound is preferably 2.8 
to 3.6. 

[0065] The BET speci?c surface area of the external 
additive is preferably 10 m2/g to 300 m2/g and more 
preferably 20 m2/g to 200 m2/ g. 

[0066] Here, the speci?c surface area can be calculated 
according to BET method using a speci?c surface area 
measurement apparatus (“Autosoap” supplied from Yuasa 
Ionics) by absorbing nitrogen gas to a sample surface and 
using a BET multipoint method. 

[0067] An average particle diameter of the external addi 
tive is preferably 10 nm to 300 nm and more preferably 10 
nm to 180 nm. 

[0068] A content of the external additive in the toner is 
preferably 0.1% by Weight to 8.0% by Weight and more 
preferably 0.2% by Weight to 3.0% by Weight. 

[0069] Here, the method of adding the external additive to 
the surface of the toner base particles may be either a dry 
system adding treatment or a Wet system adding treatment. 

[0070] In the dry system adding treatment, the external 
additive and the toner base particles are mixed and the 
external additive is adhered to the surface of the toner base 
particles. 
[0071] The mixture can be performed by a publicly knoWn 
mixer such as a V type blender, Henschel mixer and a 
hybridiZer. 
[0072] A peripheral speed of a rotation body of these 
apparatuses is not particularly limited, can be appropriately 
selected depending on the purpose, and to disperse and 
immobiliZe onto the toner surface, it is preferable to rotate 
at a slightly sloW speed of about 35 m/ s folloWed by rotating 
at 35 m/s to 55 m/s. 
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[0073] The stirring is not particularly limited, can be 
appropriately selected depending on the purpose, and is 
preferably performed at 15° C. to 400 C. 

[0074] In the Wet system external addition, the external 
additive and the toner base particles are dispersed in a 
Water-based medium and the external additive is adhered to 
the toner particles. 

[0075] In the Wet system adding treatment, in the case of 
the dry toner, the toner base particles before dry system 
adding are dispersed in Water using a surfactant if necessary. 
When the toner particles are formed in Water, it is preferable 
to remove the surfactant used by Washing and subsequently 
perform a Wet system adding step. The excessive surfactant 
present in Water is removed by solid liquid separation such 
as ?ltration and centrifugation, and a resulting cake or slurry 
is redispersed in the Water-based medium. Furthermore, 
inorganic particles are added and dispersed in the slurry. The 
inorganic particles can also be previously dispersed in the 
Water-based medium. At that time, if dispersed using the 
surfactant having a polarity opposed to a polarity of the 
surfactant used for making a Water dispersion of the toner 
base particles, the external additive is ef?ciently adhered 
onto the toner particle surface. When the inorganic particles 
have been hydrophobiliZed and is hardly dispersed in a 
Water-based dispersion, the inorganic particles may be dis 
persed by combining alcohol in a small amount to reduce a 
surface tension and be easily Wetted. 

[0076] Subsequently, the surfactant having the opposed 
polarity is gradually added With stirring. It is preferable to 
use the surfactant having the opposed polarity at 0.01% by 
mass to 1% by mass relative to the toner particle solid 
content. The charge of the inorganic ?ne particle dispersion 
in Water is neutraliZed by adding the surfactant having the 
opposed polarity, and the inorganic ?ne particles can be 
aggregated and adhered onto the toner particle surface. It is 
preferable to use this inorganic ?ne particle at 0.01% by 
mass to 5% by mass relative to the toner particle solid 
content. Instead of gradually adding the surfactant having 
the opposed polarity With stirring, the inorganic ?ne par 
ticles can be adhered by shifting pH of the dispersion to an 
acid side or an alkali side. 

[0077] These inorganic ?ne particles adhered onto the 
toner surface can be immobilized on the toner surface to 
prevent the dissociation by subsequently heating the slurry. 
At that time, it is preferable to heat at temperature higher 
than a glass transition temperature (Tg) of the resin Which 
composes the toner. Furthermore, a heating treatment after 
drying may be performed With preventing the aggregation. 
<Binding Resin> 
[0078] The binding resin is not particularly limited, can be 
appropriately selected from those knoWn publicly, and 
includes, for example, homopolymers and copolymers of 
styrenes such as styrene and chlorostyrene; monoole?ns 
such as ethylene, propylene, butylene and isoprene; vinyl 
esters such as vinyl acetate, vinyl propionate, vinyl benZoate 
and vinyl butyrate; ot-methylene fatty acid monocarboxylate 
esters such as methyl acrylate, ethyl acrylate, butyl acrylate, 
dodecyl acrylate, octyl acrylate, phenyl acrylate, methyl 
methacrylate, ethyl methacrylate, butyl methacrylate and 
dodecyl methacrylate; vinyl ethers such as vinyl methyl 
ether, vinyl ethyl ether and vinyl butyl ether; and vinyl 
ketones such as vinyl methyl ketone, vinyl hexyl ketone and 
vinyl isopropenyl ketone. 
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[0079] The Particularly representative binding resins 
include, for example, polystyrene resins, polyester resins, 
styrene-acrylic acid alkyl copolymers, styrene-methacrylic 
acid alkyl copolymers, styrene-acrylonitrile copolymers, 
styrene-butadiene copolymers, styrene-maleic acid anhy 
drate copolymers, polyethylene resins and polypropylene 
resins. These may be used alone or in combination of tWo or 
more. 

[0080] Among them, the polyester resins are preferable, 
and urea-modi?ed polyester resins are more preferable, and 
the combination of the urea-modi?ed polyester resin and an 
unmodi?ed polyester resin is the most preferable. 

<Colorant> 

[0081] The colorant is not particularly limited and can be 
appropriately selected from publicly knoWn dyes and pig 
ments depending on the purpose. For example, carbon black, 
nigrosine dyes, iron black, naphthol yelloW S, hanZa yelloW 
(10 G, 5 G, G), cadmium yelloW, yelloW iron oxide, yelloW 
ocher, chrome yelloW, titanium yelloW, polyaZo yelloW, oil 
yelloW, hanZa yelloW (GR, A, RN, R), pigment yelloW L, 
benZidine yelloW (G, GR), permanent yelloW (NCG), Bal 
kan fast yelloW (5 G, R), tartraZine lake, quinoline yelloW 
lake, anthraZane yelloW BGL, isoindolinone yelloW, colco 
thar, red lead, lead verrnillion, cadmium red, cadmium 
mercury red, antimony vermillion, permanent red 4R, 
parared, faicer red, parachloroorthonitroaniline red, lithol 
fast scarlet G, brilliant fast scarlet, brilliant carmine BS, 
permanent red (F2R, F4R, FRL, FRLL, F4RH), fast scarlet 
VD, Balkan fast rubine B, brilliant scarlet G, lithol rubine 
GX, permanent red FSR, brilliant carmine 6B, pigment 
scarlet 3B, Bordeaux 5B, toluidine maroon, permanent 
Bordeaux FZK, helio Bordeaux BL, Bordeaux 10B, bon 
maroon light, bon maroon medium, eosin lake, rhodamine 
lake B, rhodamine lake Y, aliZarin lake, thioindigo red B, 
thioindigo maroon, oil red, quinacridone red, pyraZolone 
red, polyaZo red, chrome vermilion, benZidine orange, 
perinone orange, oil orange, cobalt blue, cerulean blue, 
alkali blue lake, peacock blue lake, Victoria blue lake, 
non-metallic phthalocyanine blue, phthalocyanine blue, fast 
sky blue, indanthrene blue (RS, BC), indigo, ultramarine 
blue, Prussian blue, anthraquinone blue, fast violet B, 
methyl violet lake, cobalt violet, manganese violet, dioxane 
violet, anthraquinone violet, chrome green, Zinc green, chro 
mium oxide, pyridian, emerald green, pigment green B, 
naphthol green B, green gold, acid green lake, malachite 
green, phthalocyanine green, anthraquinone green, titanium 
oxide, Zinc ?oWer, and lithopone are included. These may be 
used alone or in combination of tWo or more. 

[0082] The content of the colorant in the toner is not 
particularly limited, can be appropriately selected depending 
on the purpose, and is preferably 1% by mass to 15% by 
mass and more preferably 3% by mass to 10% by mass. 

[0083] When the content is less than 1% by mass, a 
coloring force of the toner is reduced. When it exceeds 15% 
by mass, dispersion defect of pigments in the toner occurs, 
sometimes resulting in reducing the coloring force and 
reducing an electric property of the toner. 

[0084] The colorant may be used a master batch com 
plexed With the resin. The resin is not particularly limited, 
can be appropriately selected from those knoWn publicly 
depending on the purpose, and includes, for example, poly 

Sep.20,2007 

mers of styrene or substituents thereof, styrene based 
copolymers, polymethyl methacrylate, polybutyl methacry 
late, polyvinyl chloride, polyvinyl acetate, polyethylene, 
polypropylene, polyester, epoxy resins, epoxy polyol resins, 
polyurethane, polyamide, polyvinyl butyral, polyacrylic 
acid resins, rosin, modi?ed rosin, terpene resins, aliphatic 
hydrocarbon resins, alicyclic hydrocarbon resins, aromatic 
petroleum resins, chlorinated paraf?n and paraf?n Wax. 
These may be used alone or in combination of tWo or more. 

[0085] The polymers of styrene or the substituents thereof 
include, for example, polyester resins, polystyrene, poly-p 
chlorostyrene and polyvinyl toluene. The styrene based 
copolymers include, for example, styrene-p-chlorostyrene 
copolymers, styrene-propylene copolymers, styrene-vinyl 
toluene copolymers, styrene-vinyl naphthalin copolymers, 
styrene-methyl acrylate copolymers, styrene-ethyl acrylate 
copolymers, styrene-butyl acrylate copolymers, styrene-oc 
tyl acrylate copolymers, styrene-methyl methacrylate 
copolymers, styrene-ethyl methacrylate copolymers, sty 
rene-butyl methacrylate copolymers, styrene-methyl 
ot-chloro-methacrylate copolymers, styrene-acrylonitrile 
copolymers, styrene-vinyl methyl ketone copolymers, sty 
rene-butadiene copolymers, styrene-isoprene copolymers, 
styrene-acrylonitrile-indene copolymers, styrene maleic 
acid copolymers and styrene-maleate ester copolymers. 
[0086] The master batch can be produced by mixing or 
kneading the resin for the master batch and the colorant With 
a high shearing force. At that time, in order to enhance an 
interaction betWeen the colorant ant the resin, it is preferable 
to add an organic solvent. AWet cake of the colorant can also 
be used directly for a so-called ?ushing method, and this is 
suitable in terms of no need of drying. This ?ushing method 
is the method in Which an aqueous past of the colorant 
containing the Water is mixed or kneaded together With the 
resin and the organic solvent, and the colorant is alloWed to 
migrate to a resin side folloWed by removing the Water 
content and the organic solvent component. A high shearing 
dispersing apparatus such as three roll mill is suitably used 
for the above mixing or kneading. 

<Releasing Agent> 
[0087] The releasing agent is not particularly limited, can 
be appropriately selected from those knoWn publicly 
depending on the purpose, and suitably includes, for 
example, Waxes. 

[0088] The Waxes include, for example, carbonyl group 
containing Wax, polyole?n Wax and long chain hydrocarbon. 
These may be used alone or in combination of tWo or more. 
Among them, the carbonyl group containing Wax is prefer 
able. 

[0089] The carbonyl group containing Wax includes, for 
example, polyalkanoate ester, polyalkanol ester, polyal 
kanoate amide, polyalkyl amide and dialkyl ketone. The 
polyalkanoate ester includes, for example, carnauba Wax, 
montan Wax, trimethylolpropane tribehenate, pentaerythritol 
tetrabehenate, pentaerythritol diacetate dibehenate, glycer 
ine tribehenate and 1,18-octadecanediol distearate. The 
polyalkanol ester includes, for example, tristearyl trimelli 
tate and distearyl maleate. The polyalkanoate amide 
includes, for example, dibehenyl amide. The polyalkyl 
amide includes, for example, tristearyl trimellitate amide. 
The dialkyl ketone includes, for example, distearyl ketone. 
Among these carbonyl group containing Waxes, polyal 
kanoate ester is preferable. 
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[0090] Polyole?n Wax includes, for example, polyethylene 
Wax and polypropylene Wax. 

[0091] The long chain hydrocarbon includes, for example, 
paraffin Wax and Sasol Wax. 

[0092] A melting point of the releasing agent is not 
particularly limited, can be appropriately selected depending 
on the purpose, and is preferably 400 C. to 160° C., more 
preferably 50° C. to 120° C. and particularly preferably 60° 
C. to 90° C. When the melting point is less than 40° C., the 
Wax sometimes harmfully affects the heat resistant storage 
stability. When it exceeds 160° C., cold o?fset sometimes 
occurs easily When ?xed at loW temperature. 

[0093] Amelt viscosity of the releasing agent is preferably 
5 cps to 1,000 cps and more preferably 10 cps to 100 cps as 
a measured value at temperature Which is 20° C. higher than 
the melting point of the Wax. When the melt viscosity is less 
than 5 cps, a releasing property is sometimes reduced. When 
it exceeds 1,000 cps, no enhancement effect on hot o?fset 
resistance and ?xing property at loW temperature is some 
times obtained. 

[0094] The content of the releasing agent in the toner is not 
particularly limited, can be appropriately selected depending 
on the purpose, and is preferably 0% by mass to 40% by 
mass and more preferably 3% by mass to 30% by mass. 
When the content exceeds 40% by mass, a ?uidity of the 
toner is sometimes deteriorated. 

iOther Componentsi 

[0095] The other components are not particularly limited, 
can be appropriately selected depending on the purpose, and 
include, for example, charge controlling agents, inorganic 
?ne particles, ?uidity enhancers, cleaning ability enhancers, 
magnetic materials and metal soaps. 

[0096] The charge controlling agent is not particularly 
limited, can be appropriately selected from those knoWn 
publicly depending on the purpose, and includes, for 
example, nigrosine based dyes, triphenylmethane based 
dyes, chromium containing metal complex dyes, molybdic 
acid chelate pigments, rhodamine based dyes, alkoxy based 
amine, quaternary ammonium salts (including ?uorine 
modi?ed quaternary ammonium salts), alkyl amide, a single 
body of phosphorus of compounds thereof, a single body of 
tungsten of compounds thereof, ?uorine based active agents, 
metal salts of salicylic acid and metal salts of salicylate 
derivatives. These may be used alone or in combination of 
tWo or more. 

[0097] As the charge controlling agent, commercially 
available products may be used. The commercially available 
products include, for example, Bontron 03 of the nigrosine 
dye, Bontron P-51 of the quaternary ammonium salt, Bon 
tron S-34 of the metal-containing aZo dye, E-82 of oxynaph 
thoic acid-based metal complex, E-84 of salicylic acid-based 
metal complexes, E-89 of phenol-based condensate (sup 
plied from Orient Chemical Industries Ltd.); TP-302 and 
TP-415 of a quaternary ammonium salt molybdenum com 
plexes (supplied from Hodogaya Chemical Co., Ltd.); Copy 
Charge PSY VP2038 of the quaternary ammonium salts, 
Copy Blue PR of the triphenylmethane derivative, Copy 
Charge NEG VP2036 and Copy Charge NX VP434 of the 
quaternary ammonium salts (supplied from Hoechst); LRA 
901, LA-147 Which is a boron complex (supplied from Japan 
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Carlit Co., Ltd.) copper phthalocyanine, perylene, quinac 
ridone, aZo-based pigments, and polymer-based compounds 
having functional groups such as sulfonic acid group, car 
boxyl group and quaternary ammonium salt are included. 

[0098] The content of the charge controlling agent in the 
toner varies depending on the type of the resin, the presence 
or absence of the additive and the dispersion method, can not 
be primarily de?ned, but is preferably 0.1 parts by mass to 
10 parts by mass and more preferably 0.2 parts by mass to 
5 parts by mass relative to 100 parts by mass of the binding 
resin. When the content is less than 0.1 parts by mass, the 
charge controlling property is not sometimes obtained. 
When it exceeds 10 parts by mass, the charge property of the 
toner becomes too large, the effect of the major charge 
controlling agent is reduced, and an electrostatic sucking 
force With the developing roller is increased, resulting in the 
reduction of ?uidity of the developer and the reduction of the 
image density. 
[0099] The inorganic ?ne particle can be used as the 
external additive for imparting the ?uidity, developing prop 
er‘ty and charge property to the toner particles. 

[0100] The inorganic ?ne particle is not particularly lim 
ited, can be appropriately selected from those knoWn pub 
licly depending on the purpose, and includes, for example, 
silica, alumina, titanium oxide, barium titanate, magnesium 
titanate, calcium titanate, strontium titanate, Zinc oxide, tin 
oxide, quartz sand, clay, mica, sand-lime stone, diatom 
earth, chromium oxide, cerium oxide, colcothar, antimony 
trioxide, magnesium oxide, Zirconium oxide, barium sulfate, 
barium carbonate, calcium carbonate, silicon carbide, and 
silicon nitride. These may be used alone or in combination 
of tWo or more. 

[0101] A primary particle diameter of the inorganic ?ne 
particle is preferably 5 nm to 2 pm and more preferably 5 nm 
to 500 nm. The speci?c surface area of the inorganic ?ne 
particle by BET method is preferably 20 m2/g to 500 m2/g. 

[0102] The content of the inorganic ?ne particles in the 
toner is preferably 0.01% by mass to 5.0% by mass and more 
preferably 0.01% by mass to 2.0% by mass. 

[0103] The ?uidity enhancer means those capable of 
enhancing the hydrophobicity by performing the surface 
treatment to prevent the ?uidity property and the charge 
property from deteriorating under high humidity, and 
includes, for example, silane coupling agents, silylation 
agents, alkyl ?uoride group-containing silane coupling 
agents, organic titanate based coupling agents, aluminium 
based coupling agents, silicone oils and modi?ed silicone 
oils. It is particularly preferable that the silica and the 
titanium oxide are used as hydrophobic silica and hydro 
phobic titanium oxide by performing the surface treatment 
With such a ?uidity enhancer. 

[0104] The cleaning ability enhancer is added to the toner 
for removing the developer left on the photoconductor and 
a primary transferring medium after the transfer, and 
includes, for example, metal salts of fatty acid such as stearic 
acid, e.g., Zinc stearate and calcium stearate, and polymer 
?ne particles produced by soap free emulsi?cation polymer 
iZation, e.g., polymethyl methacrylate ?ne particles and 
polystyrene ?ne particles. The polymer ?ne particles pref 
erably have a relatively narroW particle siZe distribution and 
a volume average particle diameter thereof is suitably 0.01 
pm to 1 pm. 
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[0105] The magnetic material is not particularly limited, 
can be appropriately selected from those known publicly 
depending on the purpose, and includes, for example, iron 
poWders, magnetite and ferrite. Among them, White ones are 
preferable in terms of color tone. 

[0106] The toner of the present invention can be produced 
by pulveriZation methods and polymeriZation methods such 
as suspension polymerization method, emulsi?cation poly 
meriZation method and melting suspension. 

[0107] The pulveriZation method is the method of obtain 
ing base particles of the toner by melting or kneading the 
toner materials, and pulveriZing and classifying them. In the 
case of the pulveriZation method, for the purpose of enhanc 
ing an average circularity of the toner, a mechanical impact 
force may be given to the obtained toner base particles to 
control the shape. In this case, the mechanical impact force 
can be imparted to the toner base particles using an appa 
ratus such as hybridiZer and mechanofusion. 

[0108] The above toner materials are mixed and the mix 
ture is placed in a melting/kneading machine to melt and 
knead it. As the melting/kneading machine, uniaxial con 
tinuous kneaders, biaxial continuous kneaders, and batch 
system kneaders by roll mill can be used. For example, KTK 
type biaxial extruder supplied from Kobe Steel, Ltd., TEM 
type extruder supplied from Toshiba Machine Co., Ltd., the 
biaxial extruder supplied from KCA, PCM type biaxial 
extruder supplied from Ikegai Tekkosho and the kneader 
supplied from Bus are suitably used. It is preferable to 
perform this melting/kneading under a proper condition not 
to result in cleavage of a molecular chain of the binder resin. 
Speci?cally, a melting/kneading temperature is determined 
With reference to a softening point of the binder resin. When 
the temperature is much higher than the softening point, the 
cleavage is remarkable Whereas When it is much loWer than 
the softening point, the dispersion does not progress some 
times. 

[0109] In the pulveriZation, the kneaded product obtained 
in the melting/kneading is pulveriZed. In this pulveriZation, 
it is preferable to ?rst pulveriZe roughly and subsequently 
pulveriZe ?nely. At that time, the method of pulveriZing by 
crushing to a crush plate in jet stream, the method of 
pulveriZing by crushing particles one another in jet stream 
and the method of pulveriZing in a narroW gap betWeen a 
mechanically rotating rotor and stator are preferably used. 

[0110] In the classi?cation, a pulveriZed product obtained 
in the above pulveriZation is classi?ed to adjust to particles 
having the given particle diameter. For example, the classi 
?cation can be performed by removing a ?ne particle 
fraction by cyclone, decanter or centrifugation. 

[0111] After completing the pulveriZation and classi?ca 
tion, the pulveriZed product is classi?ed in gas ?oW With a 
centrifugal force to produce the toner having the given 
particle diameters. 

[0112] In the polymerization method, the toner can be 
obtained by emulsify or disperse a solution or a dispersion 
of the toner materials in a Water-based medium to prepare an 
emulsion or a dispersion and subsequently granulating. 

[0113] A preferable aspect of the toner of the present 
invention includes the toner obtained by emulsifying or 
dispersing a solution or a dispersion of the toner materials 
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containing at least an active hydrogen group-containing 
compound and a polymer capable of reacting With the active 
hydrogen group-containing compound in the Water-based 
medium, and reacting the active hydrogen group-containing 
compound With the polymer capable of reacting With the 
active hydrogen group-containing compound to generate 
particles containing at least an adhesive substrate. 

[0114] Hereinafter, the toner in preferable aspects of the 
present invention Will be described. 

iSolution or Dispersion of Toner Materialsi 

[0115] The solution or the dispersion of the toner materials 
is obtained by dissolving or dispersing the toner materials in 
a solvent. The toner materials are not particularly limited as 
long as they can form the toner, can be appropriately 
selected depending on the purpose, and for example, com 
prise at least either the active hydrogen group-containing 
compound and the polymer (prepolymer) capable of reacting 
the active hydrogen group-containing compound, comprise 
the ?xing aid, the colorant, preferably the Wax, and further 
if necessary comprise the other components such as unmodi 
?ed polyester resins, and releasing agents and charge con 
trolling agents. 

[0116] It is preferable that the solution or the dispersion of 
the toner materials is prepared by dissolving or dispersing 
the toner materials in an organic solvent. It is preferable to 
remove the organic solvent upon granulation or after the 
granulation of the toner. 

[0117] The organic solvent is not particularly limited as 
long as it is the solvent capable of dissolving or dispersing 
the toner materials, can be appropriately selected depending 
on the purpose, and for example, one Which has a boiling 
point of loWer than 150° C. and is volatile is preferable in 
terms of easiness of its removal. For example, toluene, 
xylene, benZene, carbon tetrachloride, methylene chloride, 
1 ,2-dichloroethane, l , 1,2-trichloroethane, trichloroethylene, 
chloroform, monochlorobenZene, dichloroethylidene, 
methyl acetate, ethyl acetate, methyl ethyl ketone and 
methyl isobutyl ketone are included. It is preferable to be an 
ester based solvent, and ethyl acetate is particularly prefer 
able. These may be used alone or in combination of tWo or 
more. 

[0118] The amount of the organic solvent to be used is not 
particularly limited, can be appropriately selected depending 
on the purpose, and is preferably 40 parts by mass to 300 
parts by mass, more preferably 60 parts by mass to 140 parts 
by mass and still more preferably 80 parts by mass to 120 
parts by mass relative to 100 parts by mass of the toner 
materials. 

[0119] In the method of producing the toner in the pref 
erable aspects of the present invention, the solution or the 
dispersion of the toner materials can be prepared by dis 
solving or dispersing the toner materials e.g., the active 
hydrogen group-containing compound, the polymer capable 
of reacting With the active hydrogen group-containing com 
pound, the ?xing aid, the unmodi?ed polyester resin, the 
Wax, the colorant, the charge controlling agent, and the like 
in the organic solvent. In the toner materials, the components 
other than the polymer (prepolymer) capable of reacting 
With the active hydrogen group-containing compound may 
be added and mixed in the Water-based medium in the 
preparation of the Water-based medium described later, or 
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may be added together With the solution or the dispersion in 
the Water-based medium When the solution or the dispersion 
of the toner materials is added to the Water-based medium. 

iActive Hydrogen Group-Containing Compoundi 

[0120] The active hydrogen group-containing compound 
acts as an extending agent or a crosslinking agent When the 
polymer capable of reacting the active hydrogen group 
containing compound performs an extending reaction or a 
crosslinking reaction in the Water-based medium. 

[0121] The active hydrogen group-containing compound 
is not particularly limited as long as it has the active 
hydrogen, and can be appropriately selected depending on 
the purpose. For example, When the polymer capable of 
reacting With the active hydrogen group-containing com 
pound is a polyester prepolymer (A) having the isocyanate 
group, amines (B) is preferable because of being capable of 
making it have a high molecular Weight by the extending 
reaction or the crosslinking reaction With the polyester 
prepolymer (A) containing the isocyanate group. 

[0122] The active hydrogen group is not particularly lim 
ited, can be appropriately selected depending on the pur 
pose, and includes hydroxyl groups (alcoholic hydroxyl 
groups and phenolic hydroxyl groups), amino groups, car 
boxyl groups and mercapto groups. These may be used alone 
or in combination of tWo or more. Among them, the alco 
holic hydroxyl groups are preferable. 

[0123] The amines (B) are not particularly limited, can be 
appropriately selected depending on the purpose, and 
include diamine (B1), trivalent or more polyamine (B2), 
amino alcohol (B3), aminomercaptan (B4) amino acids (B5) 
and those (B6) obtained by blocking amino group in the B1 
to B5. 

[0124] These may be used alone or combination of tWo or 
more. Among them, diamine (B1) or a mixture of diamine 
(B1) and trivalent or more polyamine (B2) in a small amount 
is particularly preferable. 

[0125] Diamine (B1) includes aromatic diamine, alicyclic 
diamine, aliphatic diamine. Aromatic diamine includes phe 
nylenediamine, diethyltoluenediamine and 4,4'-diamino 
diphenylmethane. Alicyclic diamine includes 4,4'-diamino 
3,3'-dimethyldicyclohexylmethane, diaminocyclohexane 
and isophoronediamine. Aliphatic diamine includes ethyl 
enediamine, tetramethylenediamine and hexamethylenedi 
amine. 

[0126] Trivalent or more polyamine (B2) includes dieth 
ylenetriamine and triethylenetetraamine. 

[0127] Amino alcohol (B3) includes ethanolamine and 
hydroxyethylaniline. 

[0128] Aminomercaptan (B4) includes aminoethylmer 
captan and aminopropylmercaptan. 

[0129] Amino acid (B5) includes aminoproplonic acid and 
aminocaproic acid. 

[0130] Those (B6) obtained by blocking the amino group 
in the (B1) to (B5) include ketimine compounds and oxaZo 
line compounds obtained from amines in the (B1) to (B5) 
and ketones (acetone, methyl ethyl ketone, methyl isobutyl 
ketone). 
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[0131] To terminate the extending reaction or the 
crosslinking reaction of the active hydrogen group-contain 
ing compound With the polymer capable of reacting With the 
active hydrogen group-containing compound, a reaction 
terminator can be used. It is preferable to use the reaction 
terminator because the molecular Weight of the adhesive 
substrate can be controlled in a desired range. The reaction 
terminator includes monoamine (diethylamine, dibuty 
lamine, butylamine, laurylamine), or those (ketimine com 
pounds) obtained by blocking them. 

[0132] For the ratio of the prepolymer (A) containing the 
isocyanate group to amines (B), a mixed equivalent ratio 
[NCO]/[NHx] of the isocyanate group in the prepolymer (A) 
to the amino group [NHx] in amines (B) is preferably 1/3 to 
3/1, more preferably 1/2 to 2/1 and particularly preferably 
1/1.5 to 1.5/1. 

[0133] When the mixed equivalent ratio [NCO]/[NHx] is 
less than 1/3, the ?xing property at loW temperature is 
sometimes reduced. When it is larger than 3/ 1, the molecular 
Weight of the urea-modi?ed polyester resin becomes small, 
and the hot o?fset resistance is sometimes deteriorated. 

iPolymer Capable of Reacting With Active Hydrogen 
Group-Containing Compoundi 

[0134] The polymer (hereinafter sometimes also referred 
to as the “prepolymer”) capable of reacting With the active 
hydrogen group-containing compound is not particularly 
limited as long as it has a site capable of reacting With the 
active hydrogen group-containing compound, can be appro 
priately selected from publicly knoWn resins, and includes, 
for example, polyol resins, polyacryl resins, polyester resins, 
epoxy resins, and derivative resins thereof. 

[0135] These may be used alone or in combination of tWo 
or more. Among them, the polyester resin is particularly 
preferable in terms of high ?uidity upon melting and trans 
parency. 

[0136] The site capable of reacting With the active hydro 
gen group-containing compound is not particularly limited, 
can be appropriately selected from publicly knoWn substitu 
ents, and includes, for example, isocyanate, epoxy, carboxyl 
and acid chloride groups. 

[0137] These may be used alone or in combination of tWo 
or more. Among them, the isocyanate group is particularly 
preferable. 

[0138] Among the prepolymers, urea bond generating 
group-containing polyester resins (RMPE) are particularly 
preferable because the molecular Weight of a high molecular 
component is easily controlled, an oilless ?xing property at 
loW temperature can be assured, and in particular, in the case 
of having no releasing oil application mechanism to a 
heating medium for ?xing, the good releasing property and 
?xing property can be assured. 

[0139] The urea bond generating group includes, for 
example the isocyanate group. When the urea bond gener 
ating group in the urea bond generating group-containing 
polyester resin (RMPE) is the isocyanate group, the poly 
ester resin (RMPE) particularly suitably includes the isocy 
anate group-containing polyester prepolymer (A). 

[0140] The isocyanate group-containing polyester pre 
polymer (A) id not particularly limited, can be appropriately 
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selected depending on the purpose, and includes, for 
example, polycondensates of polyol (PO) and polycarboxy 
lic acid (PC), obtained by reacting the active hydrogen 
group-containing polyester resin With polyisocyanate (PIC). 

[0141] The polyol (PO) is not particularly limited, can be 
appropriately selected depending on the purpose, and 
includes, for example, diol (DIO), trivalent or more polyol 
(TO) and mixtures of diol (DIO) and trivalent or more polyol 
(TO). These may be used alone or in combination of tWo or 
more. The diol (DIO) alone or the mixture of the diol (DIO) 
and the trivalent or more polyol (TO) in a small amount) is 
preferable. 
[0142] The diol (DIO) includes, for example, alkylene 
glycol, alkylene ether glycol, alicyclic diol, alkylene oxide 
adducts of alicyclic diol, bisphenols and alkylene oxide 
adducts of bisphenols. 

[0143] The alkylene glycol has preferably 2 to 12 carbon 
atoms, and includes, for example, ethylene glycol, 1,2 
propylene glycol, 1,3-propylene glycol, 1,4-butanediol and 
1,6-hexanediol. The alkylene ether glycol includes, for 
example, diethylene glycol, triethylene glycol, dipropylene 
glycol, polyethylene glycol, polypropylene glycol and poly 
tetramethylene ether glycol. The alicyclic diol includes, for 
example, 1,4-cyclohexane dimethanol and hydrogenated 
bisphenol A. The alkylene oxide adducts of the alicyclic diol 
include adducts of alkylene oxide such as ethylene oxide, 
propylene oxide and butylene oxide. The bisphenols include, 
for example, bisphenol A, bisphenol F and bisphenol S. The 
alkylene oxide adducts of the bisphenols include, for 
example, those obtained by adding alkylene oxide such as 
ethylene oxide, propylene oxide and butylene oxide to the 
bisphenols. 
[0144] Among them, alkylene glycol having 2 to 12 car 
bon atoms and alkylene oxide adducts of bisphenols are 
preferable. The alkylene oxide adducts of bisphenols, or the 
mixture of the alkylene oxide adducts of bisphenols and 
alkylene glycol having 2 to 12 is particularly preferable. 

[0145] As the trivalent or more polyol (TO), trivalent to 
octavalent or more ones are preferable, and for example, 
trivalent or more polyvalent aliphatic alcohol, trivalent or 
more polyphenols, and alkylene oxide adducts of trivalent or 
more polyphenols are included. 

[0146] The trivalent or more polyvalent aliphatic alcohol 
includes, for example, glycerine, trimethylolethane, trim 
ethylolpropane, pentaerythritol and sorbitol. The trivalent or 
more polyphenols include, for example, trisphenol PA, phe 
nol novolak and cresol novolak. The alkylene oxide adducts 
of trivalent or more polyphenols include, for example, those 
obtained by adding alkylene oxide such as ethylene oxide, 
propylene oxide and butylene oxide to the trivalent or more 
polyphenols. 
[0147] In the mixture of the diol (DIO) and the trivalent or 
more polyol (TO), a mixed mass ratio (DlOzTO) of the diol 
(DIO) to the trivalent or more polyol (TO) is preferably 
100:0.001 to 10 and more preferably 1001001 to 1. 

[0148] The polycarboxylic acid (PC) is not particularly 
limited, can be appropriately selected depending on the 
purpose, and includes, for example, dicarboxylic acid (DIC), 
trivalent or more polycarboxylic acid (TC), and mixtures of 
dicarboxylic acid (DIC) and trivalent or more polycarboxy 
lic acid (TC). 
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[0149] These may be used alone or in combination of tWo 
or more. Among them, dicarboxylic acid (DIC) alone or the 
mixture of DIC and trivalent or more polycarboxylic acid 
(TC) in a small amount is preferable. 

[0150] The dicarboxylic acid includes, for example, alky 
lene dicarboxylic acid, alkenylene dicarboxylic acid and 
aromatic dicarboxylic acid. 

[0151] The alkylene dicarboxylic acid includes, for 
example, succinic acid, adipic acid and sebacic acid. The 
alkenylene dicarboxylic acid preferably has 4 to 20 carbon 
atoms and includes, for example, maleic acid and fumaric 
acid. The aromatic dicarboxylic acid preferably has 8 to 20 
carbon atoms and includes, for example, phthalic acid, 
isophthalic acid, terephthalic acid and naphthalene dicar 
boxylic acid. 

[0152] Among them, alkenylene dicarboxylic acid having 
4 to 20 carbon atoms and aromatic dicarboxylic acid having 
8 to 20 carbon atoms are preferable. 

[0153] The trivalent or more polycarboxylic acid (TO) is 
preferably trivalent to octavalent or more ones, and includes, 
for example, aromatic polycarboxylic acids. 

[0154] The aromatic polycarboxylic acids preferably have 
9 to 20 carbon atoms, and include, for example, trimellitic 
acid and pyromellitic acid. 

[0155] As the polycarboxylic acid (PC), it is possible to 
also use acid anhydrate or loWer alkyl ester of any ones 
selected from the dicarboxylic acid (DIC), the trivalent or 
more polycarboxylic acid (TC), and the mixture of the 
dicarboxylic acid (DIC) and the trivalent or more polycar 
boxylic acid (TC). The loWer alkyl ester includes, for 
example, methyl ester, ethyl ester and isopropyl ester. 

[0156] In the mixture of the dicarboxylic acid (DIC) and 
the trivalent or more polycarboxylic acid (TC), the mixed 
mass ratio (DlCzTC) of the dicarboxylic acid (DIC) to the 
trivalent or more polycarboxylic acid (TC) is not particularly 
limited, can be appropriately selected depending on the 
purpose, and for example, is preferably 100:0.01 to 10 and 
more preferably 100:0.01 to 1. 

[0157] A mixed ratio When the polyol (PO) and the 
polycarboxylic acid (PC) are polycondensed is not particu 
larly limited, can be appropriately selected depending on the 
purpose, and for example, an equivalent ratio ([OH]/ 
[COOH]) of hydroxyl group [OH] in the polyol (PO) to 
carboxyl group [COOH] in the polycarboxylic acid (PC) is 
preferably 2/1 to 1/1 typically, more preferably 1.5/1 to 1/1 
and particularly preferably 1.3/1 to 1.02/1. 

[0158] The content of the polyol (PO) in the isocyanate 
group-containing polyester prepolymer (A) is not particu 
larly limited, can be appropriately selected depending on the 
purpose, and is preferably 0.5% by mass to 40% by mass, 
more preferably 1% by mass to 30% by mass and particu 
larly preferably 2% by mass to 20% by mass. 

[0159] When the content is less than 0.5% by mass, the hot 
offset resistance is deteriorated, and it sometimes becomes 
dif?cult to balance the heat resistant storage stability and the 
?xing property at loW temperature of the toner. When it 
exceeds 40% by mass, the ?xing property at loW temperature 
is sometimes deteriorated. 
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[0160] The polyisocyanate (PIC) is not particularly lim 
ited, can be appropriately selected depending on the pur 
pose, and includes, for example, aliphatic polyisocyanate, 
alicyclic polyisocyanate, aromatic diisocyanate, aromatic 
aliphatic diisocyanate, isocyanurates, phenol derivatives 
thereof and those obtained by blocking them With oxime or 
caprolactam. 

[0161] The aliphatic polyisocyanate includes, for 
example, tetramethylene diisocyanate, hexamethylene diiso 
cyanate, 2,6-diisocyanatomethyl caproate, octamethylene 
diisocyanate, decamethylene diisocyanate, dodecamethyl 
ene diisocyanate, tetradecamethylene diisocyanate, trimeth 
ylhexane diisocyanate and tetramethylhexane diisocyanate. 
The alicyclic polyisocyanate includes, for example, isophor 
one diisocyanate and cyclohexylmethane diisocyanate. The 
aromatic diisocyanate includes, for example, trilene diiso 
cyanate, diphenylmethane diisocyanate, 1,5-naphthylene 
diisocyanate, diphenyl-4,4'-diisocyanate, 4,4'-diisocyanato 
3 ,3 ' -dimethyldiphenyl, 3 -methyldiphenylmethane-4 ,4'-di - 
isocyanate and diphenyl ether-4,4'-diisocyanate. The aro 
matic aliphatic diisocyanate includes, for example, 0t,0t,0t', 
ot'-tetramethylxylylene diisocyanate. The isocyanurates 
includes, for example, tris-isocyanatoalkyl-isocyanurate and 
triisocyanatocycloalkyl-isocyanurate. These may be used 
alone or in combination of tWo or more. 

[0162] For the mixed ratio When the polyisocyanate (PIC) 
is reacted With the active hydrogen group-containing poly 
ester resin (e.g., hydroxyl group-containing polyester resin), 
the mixed equivalent ratio ([NCO]/[OH]) of the isocyanate 
group [NCO] in the polyisocyanate (PIC) to the hydroxyl 
group [OH] in the hydroxyl group-containing polyester resin 
is preferably 5/1 to 1/1 typically, more preferably 4/1 to 
1.2/1 and particularly preferably 3/1 to 1.5/1. 

[0163] When this ratio exceeds 5/ 1, the ?xing property at 
loW temperature is sometimes deteriorated. When it is less 
than 1, the offset resistance is sometimes deteriorated. 

[0164] The content of the polyisocyanate (PIC) in the 
isocyanate group-containing polyester prepolymer (A) is not 
particularly limited, can be selected depending on the pur 
pose, and is, for example, preferably 0.5% by mass to 40% 
by mass, more preferably 1% by mass to 30% by mass and 
still more preferably 2% by mass to 20% by mass. 

[0165] When the content is less than 0.5% by mass, the hot 
offset resistance is deteriorated, and it sometimes becomes 
dif?cult to balance the heat resistant storage stability and the 
?xing property at loW temperature. When it exceeds 40% by 
mass, the ?xing property at loW temperature is sometimes 
deteriorated. 

[0166] An average number of the isocyanate group con 
tained in one molecule of the isocyanate group-containing 
polyester prepolymer (A) is preferably one or more, more 
preferably 1.2 to 5 and still more preferably 1.5 to 4. 

[0167] When the average number of the isocyanate group 
is less than 1, the molecular Weight of the polyester resin 
(RMPE) modi?ed With the urea bond-generating group 
becomes loW, and the hot offset resistance is sometimes 
deteriorated. 

[0168] A mass average molecular Weight (MW) of the 
polymer capable of reacting With the active hydrogen group 
containing compound is preferably 3,000 to 40,000 and 
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more preferably 4,000 to 30,000 in a molecular Weight 
distribution by GPC (gel permeation chromatography) of a 
fraction soluble in tetrahydrofuran (THF). When the mass 
average molecular Weight (MW) is less than 3,000, the heat 
resistant storage stability is sometimes deteriorated. When it 
exceeds 40,000, the ?xing property at loW temperature is 
sometimes deteriorated. 

[0169] The molecular Weight distribution can be measured 
as folloWs by the gel permeation chromatography (GPC). 

[0170] First, a column is stabiliZed in a heat chamber at 
400 C. At this temperature, tetrahydrofuran (THF) is run at 
a How rate of 1 mL/minute as a column solvent, and 50 [LL 
to 200 pL of a tetrahydrofuran solution containing a sample 
adjusted at a concentration of 0.05% by mass to 0.6% by 
mass is injected to measure. Upon measurement of the 
molecular Weight, the molecular Weight distribution of the 
sample is calculated from the relation of logarithmic values 
of a standard curve made from several monodispersion 
polystyrene standard samples With counted numbers. As the 
standard samples for making the standard curve, monodis 
persion polystyrenes having molecular Weights of 6><102 
2.1><102,4><102,1.75><104,1.1><105,3.9><105,8.6><105,2><10 
and 4.48><106 (supplied from Pressure Chemical or Toyo 
Soda Kogyo Co., Ltd.) are used, and it is preferable to use 
at least about 10 standard samples. As a detector, an RI 
(refractive index) detector can be used. 

iWater-Based Mediumi 

[0171] The Water-based medium is not particularly lim 
ited, can be appropriately selected from those knoWn pub 
licly and includes, for example, Water, solvents miscible 
With the Water, and mixtures thereof. Among them, the Water 
is particularly preferable. 

[0172] The solvent miscible With the Water is not particu 
larly limited as long as it is miscible With the Water, and 
includes, for example, alcohol, dimethylformamide, tetrahy 
drofuran, cellsolves and loWer ketones. 

[0173] The alcohol includes, for example, methanol, iso 
propanol and ethylene glycol. The loWer ketones include, for 
example, acetone and methyl ethyl ketone. These may be 
used alone or in combination of tWo or more. 

[0174] The Water-based medium can be prepared by dis 
persing the resin ?ne particles in the Water-based medium. 
The amount of the resin ?ne particles to be added into the 
Water-based medium is not particularly limited, can be 
appropriately selected depending on the purpose, and is 
preferably, for example, 0.5% by mass to 10% by mass. 

[0175] The resin ?ne particle is not particularly limited as 
long as it can form an aqueous dispersion in the Water-based 
medium, can be appropriately selected from publicly knoWn 
resins depending on the purpose, may be a thermoplastic 
resin or a thermosetting resin, and includes, for example, 
vinyl resins, polyurethane resins, epoxy resins, polyester 
resins, polyamide resins, polyimide resins, silicon resins, 
phenol resins, melamine resins, urea resins, aniline resins, 
ionomer resins and polycarbonate resins. 

[0176] These may be used alone or in combination of tWo 
or more. Among them, it is preferable to be formed of at least 
one selected from vinyl resins, polyurethane resins, epoxy 
resins and polyester resins because the aqueous dispersion of 
?ne spherical resin particles is easily obtained. 
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[0177] The vinyl resin is the polymer obtained by 
homopolymerizing or copolymerizing a vinyl monomer(s), 
and includes styrene-(meth)acrylate ester resins, styrene 
butadiene copolymers, (meth)acrylic acid-acrylate ester 
polymers, styrene-acrylonitrile copolymers, styrene-maleic 
acid anhydrate and styrene-(meth)acrylic acid copolymers. 
[0178] As the resin ?ne particle, the copolymer compris 
ing a monomer having at least tWo unsaturated groups can 
also be used. The monomer having at least tWo unsaturated 
groups is not particularly limited, can be appropriately 
selected depending on the purpose, and includes, for 
example, sodium salt of methacrylic acid ethylene oxide 
adduct sulfate ester (“Eleminol RS-30” supplied from Sanyo 
Chemical Industries, Ltd.), divinyl benzene and 1,6-hex 
anediol acrylate. 
[0179] The resin ?ne particle can be obtained by polymer 
izing according to the publicly knoWn method appropriately 
selected depending on the purpose, and it is preferable to 
obtain as the aqueous dispersion of the resin ?ne particles. 
The method of preparing the aqueous dispersion of the resin 
?ne particles suitably includes, for example, (1) the method 
of directly producing the aqueous dispersion of the resin ?ne 
particles using the vinyl monomer as a starting material 
using any polymerization method selected from a suspen 
sion polymerization method, an emulsi?cation polymeriza 
tion method, a seed polymerization method and a dispersion 
polymerization method in the case of the vinyl resin; (2) the 
method of producing the aqueous dispersion of the resin ?ne 
particles by dispersing a precursor (monomer, oligomer) or 
a solvent solution thereof in the Water-based medium in the 
presence of an appropriate dispersant, and subsequently 
heating or adding a curing agent to cure, in the case of 
polymerization resins or condensation resins of the polyester 
resin, polyurethane resin, or epoxy resin; (3) the method of 
dissolving an appropriate emulsi?er in the precursor (mono 
mer, oligomer) or the solvent solution thereof (preferably 
being a liquid or may be lique?ed by heating) and subse 
quently adding Water to emulsify With phase inversion, in 
the case of polymerization resins or condensation resins of 
the polyester resin, polyurethane resin, or epoxy resin; (4) 
the method of pulverizing the resin previously prepared by 
a polymerization reaction (may be any of addition polymer 
ization, ring opening polymerization, polyaddition, addition 
condensation and polycondensation) using a mechanically 
rotary or jet pulverizer, then classifying to yield the resin ?ne 
particles, and subsequently dispersing them in Water in the 
presence of the appropriate dispersant; (5) the method of 
yielding the resin ?ne particles by atomizing/spraying a 
resin solution in Which the resin previously prepared by a 
polymerization reaction (may be any of addition polymer 
ization, ring opening polymerization, polyaddition, addition 
condensation and polycondensation) has been dissolved and 
then dispersing them in Water in the presence of the appro 
priate dispersant; (6) the method of precipitating the resin 
?ne particles by adding a poor solvent to the resin solution 
in Which the resin previously prepared by a polymerization 
reaction (may be any of addition polymerization, ring open 
ing polymerization, polyaddition, addition condensation and 
polycondensation) has been dissolved or cooling the resin 
solution in Which the resin has been previously dissolved 
With heating, subsequently removing the solvent to yield the 
resin ?ne particles, and then dispersing them in Water in the 
presence of the appropriate dispersant; (7) the method of 
dispersing the resin solution in Which the resin previously 
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prepared by a polymerization reaction (may be any of 
addition polymerization, ring opening polymerization, poly 
addition, addition condensation and polycondensation) has 
been dissolved in the solvent in the Water-based medium in 
the presence of the appropriate dispersant, and subsequently 
removing the solvent by heating or reducing pressure; and 
(8) the method of dissolving the appropriate emulsi?er in the 
resin solution in Which the resin previously prepared by a 
polymerization reaction (may be any of addition polymer 
ization, ring opening polymerization, polyaddition, addition 
condensation and polycondensation) has been dissolved in 
the solvent, and subsequently adding the Water to emulsify 
With phase inversion. 

iEmulsi?cation or Dispersioni 

[0180] For the emulsifying or dispersing the solution or 
the dispersion of the toner materials in the Water-based 
medium, it is preferable to disperse the solution or the 
dispersion of the toner materials With stirring in the Water 
based medium. The dispersion method is not particularly 
limited, can be appropriately selected depending on the 
purpose, and can be performed, for example, using a dis 
persing machine. The dispersing machine includes the loW 
speed shearing dispersing machine and the high speed 
shearing dispersing machine. 

[0181] In the method of producing the toner of the pref 
erable aspect of the present invention, the adhesive substrate 
(the above resin) is generated by performing the extending 
reaction or the crosslinking reaction between the active 
hydrogen group-containing compound and the polymer 
capable of reacting With the active hydrogen group-contain 
ing compound upon the emulsi?cation or dispersion 

iAdhesive Substratei 

[0182] The adhesive substrate exhibits an adhesiveness to 
the recording medium such as papers, comprises at least an 
adhesive polymer obtained by reacting the active hydrogen 
group-containing compound With the polymer capable of 
reacting With the active hydrogen group-containing com 
pound, and may comprise a binding resin appropriately 
selected from publicly knoWn binding resins. 

[0183] The mass average molecular Weight of the adhesive 
substrate is not particularly limited, can be appropriately 
selected depending on the purpose, and for example, is 
preferably 3,000 or more, more preferably 5,000 to 1,000, 
000 and particularly preferably 7,000 to 500,000. 

[0184] When the mass average molecular Weight is less 
than 3,000, the hot offset resistance is sometimes deterio 
rated. 

[0185] A glass transition temperature (Tg) of the adhesive 
substrate is not particularly limited, can be appropriately 
selected depending on the purpose, and for example, is 
preferably 30° C. to 700 C. and more preferably 400 C. to 
65° C. In the toner, since the polyester resin obtained by the 
crosslinking reaction or the extending reaction coexists, the 
toner exhibits the good storage stability even When the glass 
transition temperature is loW compared With conventional 
polyester based toners. 

[0186] When the glass transition temperature (Tg) is loWer 
than 30° C., the heat resistant storage stability is sometimes 
deteriorated. When it is higher than 700 C., the ?xing 
property at loW temperature is sometimes insu?icient. 
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[0187] The glass transition temperature can be measured 
using TG-DSC system TAS-100 (supplied from Rigaku 
Denki Co., Ltd.) by the following method. First, about 10 
mg of a sample is placed in a sample vessel made from 
aluminium, Which is then placed on a holder unit and set in 
an electric furnace. The temperature is raised from the room 
temperature up to 150° C. at a temperature rising speed of 
10° C./minute, left stand at 1500 C. for 10 minutes, then 
loWered to the room temperature and left stand for 10 
minutes. DSC measurement Was performed using a differ 
ential scanning calorimeter (DSC) by subsequently heating 
again up to 1500 C. at a temperature rising speed of 100 
C./minute under nitrogen atmosphere. The glass transition 
temperature (Tg) can be calculated from a tangent of an 
endothermic curve in the vicinity of the glass transition 
temperature (Tg) and a contact point With a base line using 
the analysis system in TAS-100 system. 

[0188] Speci?c examples of the adhesive substrate are not 
particularly limited, can be appropriately selected depending 
on the purpose, and particularly suitably include polyester 
based resins. 

[0189] The polyester based resins are not particularly 
limited, can be appropriately selected depending on the 
purpose, and particularly suitably include, for example urea 
modi?ed polyester based resins. 

[0190] The urea modi?ed polyester based resin is obtained 
by reacting amines (B) as the active hydrogen group 
containing compound With the isocyanate group-containing 
polyester prepolymer (A) as the polymer capable of reacting 
With the active hydrogen group-containing compound in the 
Water-based medium. 

[0191] The urea modi?ed polyester based resin may com 
prise an urethane bond in addition to the urea bond. In this 
case, a molar ratio of the urea bond to the urethane bond 
(urea bond/urethane bond) is not particularly limited, can be 
appropriately selected depending on the purpose, and is 
preferably 100/0 to 10/90, more preferably 80/20 to 20/80 
and particularly preferably 60/40 to 30/70. When the urea 
bond is less than 10, the hot offset resistance is sometimes 
deteriorated. 

[0192] Speci?c examples of the urea modi?ed polyester 
resin suitably include the folloWing (1) to (10), i.e., (1) a 
mixture of one obtained by ureating With isophoronediamine 
a polyester prepolymer obtained by reacting a polyconden 
sate of a bisphenol A ethylene oxide 2 mol adduct and 
isophthalic acid to isophorone diisocyanate, With the poly 
condensate of the bisphenol A ethylene oxide 2 mol adduct 
and isophthalic acid; (2) a mixture of one obtained by 
ureating With isophoronediamine a polyester prepolymer 
obtained by reacting a polycondensate of a bisphenol A 
ethylene oxide 2 mol adduct and isophthalic acid to iso 
phorone diisocyanate, With a polycondensate of the bisphe 
nol A ethylene oxide 2 mol adduct and terephthalic acid; (3) 
a mixture of one obtained by ureating With isophoronedi 
amine a polyester prepolymer obtained by reacting a poly 
condensate of a bisphenol A ethylene oxide 2 mol adduct/ 
bisphenol A propylene oxide 2 mol adduct and terephthalic 
acid to isophorone diisocyanate, With the polycondensate of 
the bisphenol A ethylene oxide 2 mol adduct/bisphenol A 
propylene oxide 2 mol adduct and terephthalic acid; (4) a 
mixture of one obtained by ureating With isophoronediamine 
a polyester prepolymer obtained by reacting a polyconden 
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sate of a bisphenol A ethylene oxide 2 mol adduct/bisphenol 
A propylene oxide 2 mol adduct and terephthalic acid to 
isophorone diisocyanate, With a polycondensate of the 
bisphenol A propylene oxide 2 mol adduct and terephthalic 
acid; (5) a mixture of one obtained by ureating With hex 
amethylenediamine a polyester prepolymer obtained by 
reacting a polycondensate of a bisphenol A ethylene oxide 2 
mol adduct and terephthalic acid to isophorone diisocyanate, 
With the polycondensate of the bisphenol A ethylene oxide 
2 mol adduct and terephthalic acid; (6) a mixture of one 
obtained by ureating With hexamethylenediamine a polyes 
ter prepolymer obtained by reacting a polycondensate of a 
bisphenol A ethylene oxide 2 mol adduct and terephthalic 
acid to isophorone diisocyanate, With the polycondensate of 
the bisphenol A ethylene oxide 2 mol adduct/bisphenol A 
propylene oxide 2 mol adduct and terephthalic acid; (7) a 
mixture of one obtained by ureating With ethylenediamine a 
polyester prepolymer obtained by reacting a polycondensate 
of a bisphenol A ethylene oxide 2 mol adduct and tereph 
thalic acid to isophorone diisocyanate, With the polyconden 
sate of the bisphenol A ethylene oxide 2 mol adduct and 
terephthalic acid; (8) a mixture of one obtained by ureating 
With hexamethylenediamine a polyester prepolymer 
obtained by reacting a polycondensate of a bisphenol A 
ethylene oxide 2 mol adduct and isophthalic acid to diphe 
nylmethane diisocyanate, With the polycondensate of the 
bisphenol A ethylene oxide 2 mol adduct and isophthalic 
acid; (9) a mixture of one obtained by ureating With hex 
amethylenediamine a polyester prepolymer obtained by 
reacting a polycondensate of a bisphenol A ethylene oxide 2 
mol adduct/bisphenol A propylene oxide 2 mol adduct and 
terephthalic acid/docenyl succinic acid anhydrate to diphe 
nylmethane diisocyanate, With the polycondensate of the 
bisphenol A ethylene oxide 2 mol adduct/bisphenol A pro 
pylene oxide 2 mol adduct and terephthalic acid; and (10) a 
mixture of one obtained by ureating With hexamethylene 
diamine a polyester prepolymer obtained by reacting a 
polycondensate of a bisphenol A ethylene oxide 2 mol 
adduct and isophthalic acid to toluene diisocyanate, With the 
polycondensate of the bisphenol A ethylene oxide 2 mol 
adduct and isophthalic acid. 

iBinding Resini 

[0193] The binding resin is not particularly limited, can be 
appropriately selected depending on the purpose, and 
includes, for example, polyester resins. In particular, the 
unmodi?ed polyester resin (polyester resin Which is not 
modi?ed) is preferable. 

[0194] When the unmodi?ed polyester resin is contained 
in the toner, the ?xing property at loW temperature and the 
glossiness can be enhanced. 

[0195] The unmodi?ed polyester resin includes the same 
ones as in the urea bond generating group-containing poly 
ester resin, i.e., the polycondensates of polyol (PO) and 
polycarboxylic acid (PC). The unmodi?ed polyester resin is 
preferable in terms of ?xing property at loW temperature and 
hot offset resistance because the unmodi?ed polyester resin 
is partially compatible With the urea bond generating group 
containing polyester based resin (RMPE), i.e., they have a 
compatible similar structure. 

[0196] The mass average molecular Weight (MW) of the 
unmodi?ed polyester resin is preferably 1,000 to 30,000 and 
more preferably 1,500 to 15,000 in the molecular Weight 




































